RS1 Phenomenology:
• All SM couples to KK gravitons with 1/Λ π ∼ 1/TeV.
• Graviton KK masses: TeV-scale. Striking Signature: Spin-2, O(TeV) KK graviton resonances (e + e − , qq, gg, . . . → G n ): (H. D., Hewett, and Rizzo, 1999) e + e − → µ + µ −
• Problem: TeV-cutoff scale → FCNC, Precision EW conflict.
• Solution: 1 st and 2 nd generation Planck-brane-localized.
• Higher dimension operators suppressed by M ≫ Λ π ∼ TeV.
• Natural 4-d Yukawa couplings: small overlap with Higgs, IR brane.
• KK Gravitons (distinct signature): challenge in realistic models.
A. Fitzpatrick, J. Kaplan, L. Randall, L-T. Wang, hep-ph/0701150 . K. Agashe, H.D., G. Perez, and A. Soni, hep-ph/0701186 (to appear in PRD); this talk.
Collider Discovery of KK Gravitons
•production ∼ Yukawa-suppressed.
• gg production volume suppressed, but non-negligible.
• Golden mode signals, ℓ + ℓ − (Yukawa), γγ (volume) suppressed.
• Dominant coupling: top and Higgs (challenging detection).
Crucial observation: W ± L and Z L effectively in Higgs-sector.
•
• Z L Z L → 4ℓ (ℓ = e, µ) a golden channel.
• VBF production subdominant to gg-channel.
SM Background at LHC:
Irreducible Backgrounds:
• pp → ZZ, dominated byannihilation (t/u channels).
• Forward/backward peaking (t/u exchange): η cut.
Reducible Backgrounds:
• Hadronic ZZ decays: large QCD 4-jet background.
More analysis, substructure of Z-jet, could make this channel useful.
Focus on ZZ → 4ℓ with irreducible B < S .
Range of Parameters:
• Custodial symmetry for EWPT * and Zbb * • Usually, c ≡ k/M P < 1 is assumed for a valid effective treatment.
• However, the cutoff Λ: all loops become unsuppressed.
• For d = 5, this means Λ ∼ 2 3 √ 3 πM 5 .
Chacko, Luty, Ponton, (1999)
• Effective description valid for c < ∼ 3. c ≡ k/M P 0.5 1.0 1.5 2.0 m G 1 (TeV) 1.9 2.3 2.6 2.9 S/ √ B 6.1 4.3 4.3 4.3
• Latest realistic models:
• Custodial symmetry: T -parameter and Zbb constraints; m KK > ∼ 2 − 3 TeV..
• Rich collider phenomenology of the new EW KK towers. • tt decay mode: KK gluon pollution.
• Z L h decay mode: significant, dependence on Higgs properties.
• W L W L decay mode enhanced and free from KK gluon "background".
Recent work based on tt and bb decay modes:
A. Djouadi, G. Moreau, R.K. p T > 100 GeV; −1 < η W ± < 1; 1800 GeV< M T W W <2200 GeV.
• Preliminary jet mass study: possibility of enhanced S/B.
Limits based on jet-mass require more detailed (NLO, detector,. . . ) analysis.
• Previous work using jet mass:
Benchekroun, Driouichi, Hoummada, SN-ATLAS-2001-001.
m Z ′ up to ∼ 2 TeV Skiba, Tucker-Smith (2007) Vector quarks at LHC
